Anal canal adenocarcinoma is a relatively rare malignancy without established diagnostic and treatment criteria. Case reports of chemotherapy for anal canal adenocarcinoma with distant metastasis are limited, and there is no convincing evidence for treatment effectiveness. A 62-year-old man complained of difficulty in defecation, anal pain, and bleeding during bowel movement. He was diagnosed with moderately differentiated primary anal canal adenocarcinoma. A computed tomography scan revealed multiple metastases in the lung and liver. The patient was treated with abdominoperineal resection to control local tumor growth and then with chemotherapy consisting of mFOLFOX6 + bevacizumab. Because he had an activating KRAS mutation, anti-EGFR therapy was not considered. A reduction in the size of lung and liver metastases was observed after 4 courses of mFOLFOX6 + bevacizumab, and after 22 courses, maximum reduction in the metastatic lesions was achieved. The patient demonstrated tolerable levels of oxaliplatin-related peripheral neurotoxicity (grades 1-2) and was considered as having partial response to treatment. He is currently at the partial response state for 1 year. We plan to continue the treatment unless the patient develops progressive disease or intolerable adverse reactions. This case demonstrates that anal canal adenocarcinoma with distant metastases could be successfully treated with mFOLFOX6 + bevacizumab therapy according to the guidelines for rectal carcinoma. However, as anal canal carcinoma 250
Introduction
Malignant tumors of the anus are uncommon and scarcely encountered in the field of proctology. Anal carcinomas are relatively rare, representing less than 2.5% of all gastrointestinal carcinomas [1] . According to the report of the Japanese Society for Cancer of the Colon and Rectum on the frequency of cancers, anal canal carcinomas accounted for only 0.8% of rectal carcinomas [2] . Despite the low incidence, treatment of anal canal carcinoma is very important because it significantly influences the quality of life of cancer patients. It has been reported that the incidence of anal canal adenocarcinomas is high in Japan, while that of squamous cell anal canal carcinomas is high in Western countries [3] . The standard therapy for anal adenocarcinoma has not yet been established in Japan or Western countries, and current guidelines recommend that patients with anal carcinoma should be treated similarly to those with rectal carcinoma [4, 5] . Here, we report a case of anal canal adenocarcinoma with distant metastases to the lung and liver successfully treated with mFOLFOX6 + bevacizumab according to the guidelines for rectal carcinoma.
Case Presentation
A 62-year-old man was admitted to a local clinic complaining of difficulty in defecation, anal pain, and bleeding during bowel movement for approximately 2 months. His past medical history and family history were unremarkable. The examination revealed an anal mass, and the patient was suspected to have anal canal carcinoma and was referred to our hospital for further testing and treatment. We found a solid mass of a thumb tip size with an uneven indented surface, which was erosive and bled easily; the mass was located mainly on the left side of the anal canal ( fig. 1 ). Although the mass was protruding out of the anal area, no anal fistula or pagetoid spread was observed. After the biopsy, the mass was diagnosed as moderately differentiated adenocarcinoma. A computed tomography (CT) scan at the time of the first examination revealed multiple masses in the lung and liver. Gastrointestinal endoscopy showed no primary lesions other than the anal mass. The patient was diagnosed with anal canal adenocarcinoma with multiple metastases to the lung and liver. Although there were distant metastases, we decided to initiate treatment for the anal cancer immediately, because the patient was experiencing difficulty in defecation, pain, and bleeding due to the growing tumor. First, we performed abdominoperineal resection to control local growth of the tumor; then, the patient was referred for chemotherapy to treat the distant metastases. The patient's general condition was good, and there were no significant problems with bone marrow, liver, or renal functions. It is generally recommended that patients with anal canal adenocarcinoma should be treated similarly to those with rectal carcinoma [4, 5] . The patient was treated according to the guidelines for rectal carcinoma with distant metastasis. After considering the toxicity profile, administration method, and the patient's compliance, we chose mFOLFOX6 (folinic acid, fluorouracil, oxaliplatin) + bevacizumab therapy. Because the patient had an activating G12D mutation in the KRAS proto-oncogene, anti-EGFR therapy was not considered. Before the start of chemotherapy, thoracic-abdominal CT scan was performed, which showed multiple metastatic lesions in the lung and liver, similar to those revealed by the initial examination ( fig. 2) . A reduction in the size of the lung and liver metastases was observed already after 4 courses of mFOLFOX6 + bevacizumab therapy, and after 22 courses, CT scan showed maximum reduction in the metastatic lesions in both sites ( fig. 3) . Based on the chemotherapy results, the patient was classified as having a partial response. Thus, before the start of chemotherapy, serum levels of the tumor markers CEA and CA 19-9 were elevated (38.1 ng/ml and 101.9 U/ml, respectively), but gradually decreased with the reduction of the metastatic lesions (the lowest levels were 4.7 ng/ml and 24.6 U/ml, respectively). At the time of this report, the patient was in the partial response state for 1 year. We plan to continue the current treatment unless the patient develops progressive disease or intolerable adverse reactions.
Discussion
The term anal canal carcinoma is applied to tumors located in the tubular body of the anal canal from the upper margin of the puborectalis muscle to the anal verge. Based on the histological features, most anal canal tumors are classified as adenocarcinomas and squamous cell carcinomas [6] , although other histological types such as adenosquamous carcinoma, basaloid carcinoma, and malignant melanoma are observed [6] . Anal canal adenocarcinomas are further classified into colorectal, anal gland, and fistula-associated subtypes [6] . Our patient had no history of anal fistula and was diagnosed with adenocarcinoma of anal gland origin.
Treatment of anal canal carcinoma significantly varies according to the histological type. For patients with squamous cell carcinoma without metastasis, combined 5-fluorouracil + mitomycin chemoradiotherapy has been demonstrated to be effective [7, 8] and is currently accepted as the standard treatment. Chemoradiotherapy can contribute to the preservation of the anal function and improvement in survival rate. For patients with distant metastasis, combined 5-fluorouracil + cisplatin therapy is recommended [9] . In contrast, no studies have provided convincing evidence for the effectiveness of anal canal adenocarcinoma-specific therapy. The guidelines in Japan and Western countries recommend that patients with anal canal adenocarcinomas should be treated similarly to those with rectal carcinomas because of the similarity in their pathological features [4, 5] . The patient in the present study was treated according to the guidelines for rectal cancer with distant metastasis. After discussing the treatment plans with the patient, we performed abdominoperineal resection to improve local symptoms (pain, bleeding, and obstruction) before initiating chemotherapy for distant metastases. The chemotherapy regimen was considered based on the treatment guidelines for rectal carcinoma. Treatment options included oxaliplatin-based chemotherapy such as FOLFOX [10] , XELOX [10] , SOX [11] , irinotecan-based chemotherapy such as FOLFIRI [12] , IRIS [13] , and the combination of molecular targeted drugs. Since the patient had an activating G12D mutation in the KRAS oncogene, anti-EGFR therapy was not an option [14, 15] . After considering the toxicity profiles, administration methods, and patient's compliance, mFOLFOX6 + bevacizumab therapy was chosen. Over approximately 1 year, 22 courses of mFOLFOX6 + bevacizumab therapy were performed. At the time of this report, the patient demonstrated tolerable levels of oxaliplatin-induced peripheral neurotoxicity (grades 1-2). We are going to continue the current treatment unless the patient develops intolerable adverse reactions or progressive disease. In the near future, we plan to conduct imaging stud- ies, including PET/CT scan, and consult specialists in respiratory and digestive surgery to determine if operative intervention is appropriate.
In conclusion, we experienced a rare case of anal canal adenocarcinoma with distant metastases, which was successfully treated with mFOLFOX6 + bevacizumab therapy according to the guidelines for rectal carcinoma. Case reports of chemotherapy for anal canal adenocarcinoma with distant metastasis are limited, and there is no convincing evidence for treatment effectiveness. Anal canal carcinoma originates from a wide range of tissues and has multiple histological subtypes. To date, the significance of personalized medicine is widely recognized. We believe that it is important to establish a specific treatment strategy for anal canal carcinoma according to the histological type.
Statement of Ethics
Informed consent was obtained from the patient for publishing this case and the accompanying images.
Disclosure Statement
The authors have no conflicts of interest to declare. 
